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GENCODE version M23 annotation gtf file.

For WGBS and MethylC-seq analyses, bases with low-quality scores and the adapters in all sequenced reads were trimmed with
cutadapt-1.18. Trimmed reads were mapped to mouse reference genomes (mm10) using the Bismark software-v0.20.1 with bowtie2 (version
2.3.5). Methylated cytosines were extracted from reads using the Bismark methylation extractor with the following options: --ignore 10 --
ignore_r2 10 --ignore_3prime 5 --ignore_3prime_r2 5.

For ATAC-seq analysis, adaptor sequences in reads were trimmed using Trim Galore (version 0.3.7.) Then trimmed reads were aligned to the
mouse reference genome (mm10) build using bowtie (version 0.12.7) with default parameters. Duplicated reads were removed using
samtools (version 0.1.18).

All data of WGBS, Methyl-seq, RNA-seq and ATAC-seq used in this study were deposited in the Gene Expression Omnibus (GEO) under accession number
GSE149499.

The publicly available datasets used in this study are: GSE63392 (Gkountela et al., 2015), GSE92280 (Guo et al., 2017), GSE3218 (Korkola et al., 2006), GSE66390
(Wu et al., 2016), GSE33923 (Macfarlan et al., 2012), GSE48364 (Abad et al., 2013), GSE89303 (Yang et al., 2017b), ERP005641 (Yang et al., 2017a)

No statistical methods were used to predetermine sample size. Sample size was chosen based on standards in the field. Sample size is

described in methods, figures or figure legends. qRT-PCR experiments were performed in biological triplicate. ATAC-qPCR experiments were
performed in biological duplicate. We have had enough number of

sequencing reads for WGBS, Methyl-seq, RNA-seq and ATAC-seq.

Since we used chimeric mice to evaluate pathological data, we excluded mice with no chimeric contribution. We also excluded a few mice

which unexpectedly died during Dox treatment. We didn't excluded any other data from the analysis to avoid the arbitrary selection.

We were able to confirm the reproducibility of our results. See experimental materials and methods section.

In animal experiments, chimeric mice used were allocated to arrange coat color chimerism to avoid the effect of chimerism. For
quantification of histological features, HE-stained sections and immunostained sections were randomly photographed at 100× magnification.
Four or five images from each sample were processed with ImageJ software (NIH) to evaluate the region of interest.

We were not blinded during data collection and analysis. We did not considered blinding required in these type of experiments.
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For immunostaining and immunocytochemistry:

mouse monoclonal anti-OCT4 (BD, #611203, dilution 1/200), rabbit monoclonal anti-NANOG (Cell Signaling Technology, Cat#8822,
dilution 1/1000), rabbit monoclonal anti-Ki67 (Abcam, #ab16667, dilution 1/200), rabbit polyclonal anti-2A peptide (Merck Millipore,
#ABS31, dilution 1/250), rabbit monoclonal anti-DAZL (Abcam, #ab215718, dilution 1/200), rabbit monoclonal anti-CDX2 (Thermo
Fisher Scientific, #MA5-14494, dilution 1/200), mouse monoclonal anti-AP-2! (Tfap2c; Santa Cruz Biotechnology, #sc-12762, dilution

1/200), goat polyclonal anti-Placental lactogenⅠ(PL-1; Santa Cruz Biotechnology , #sc-34713, dilution 1/100), rabbit monoclonal anti-
GFP (Abcam, #ab183734, dilution 1/200), CF488A anti-mouse IgG (Biotium, #20014, dilution 1/500), CF555 anti-rabbit IgG (Biotium,
#20038, dilution 1/500), . Alexa Fluor 647 anti-rabbit IgG (Invitrogen, #D21490, dilution 1/750)

For Wetsern blot:

mouse monoclonal anti-OCT4 (BD, #611203, dilution 1/500), mouse monoclonal anti-SOX2 (Merck Millipore, #MAB4343, dilution
1/100), rabbit polyclonal anti-KLF4 (Thermo Scientific, #PA5-27440, dilution 1/300), rabbit monoclonal anti-c-MYC (Abcam,
#ab32072, dilution 1/100), mouse monoclonal anti-TEAD4 (Abcam, #ab58310, dilution 1/100), mouse monoclonal anti-DMRT1 (Santa
Cruz Biotechnology, #sc-377167, dilution 1/100), mouse monoclonal anti-GAPDH (Invitrogen, #AM4300, dilution 1/1000), sheep anti-
mouse IgG (GE HealthCare, #NA931, dilution 1/1000), donkey anti-rabbit IgG (GE HealthCare, #NA934, dilution 1/1000).

Validation of dilution was determined in accordance with manufacturer's directions. In some primary antibodies, we optimized

the dilution to fit our staining protocols.

The KH2 OSKM and LacZ ESC line was described previously (Ohnishi et al., 2014). Other mouse ES cell lines and MEFs were
established in our laboratory. Human cancer cell lines were NCCIT, NTERA-2 a1.D1, JAR, JEG-3, SKBR3 were obtained from
ATCC (CRL-2073, CRL-1973, HTB-144, HTB-36, HTB-20). A549 and HeLa were obtained from RIKEN (RBRC-RCB0098, RBRC-
RCB0007). PANC-1 was obtained from DS pharma biomedical (EC87092802-F0).

We authenticated that each cell lines have correct genotypes using PCR, immunostaining and western blot.

All samples used were tested for mycoplasma contamination. We confirmed that our cell lines are negative to mycoplasma
contamination.

No commonly misidentified lines were used in this study.

We performed in vivo reprogramming experiments using 4-8 week old chimeric mice. In pathological investigations, we used both
male and female mice. Pseudopregnant ICR and male/female ICR (8-10 week old) mice were obtained from Japan SLC to make
chimeric mice. C57BL/6 mice were also obtained from Japan SLC. BALB/c-nu/nu mice were obtained from Japan CLEA.

No wild animals were used in this study.

No field-collected samples were used in this study.

All experiments using animals were performed under the ethical guidelines of Kyoto University and The University of Tokyo.




